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Abstract  
 
The aim of this research is to study the adsorption of the surfactant sodium 
dodecylbenzene sulfonate (SDBS) using graphene (rGO) in order to eliminate this 
anionic surfactant from water to avoid contamination by this type of surfactant. The 
problem is that surfactants (detergents) are eliminated in the wastewater causing 
pollution of water by eutrophication; an anionic surfactant widely used in the chemical 
industry (paper, textile, petroleum, etc.) and domestically is the surfactant sodium 
dodecylbenzene sulfonate, which should be eliminated from wastewater. A detail study 
of the adsorption mechanism is presented for the adsorption of sodium dodecylbenzene 
sulfonate (SDBS) in aqueous solution on graphene (rGO), considering both 
thermodynamic and kinetic data. A comparison is made between single- and dual-site 
adsorption; it is demonstrated that the dual-site mechanism is strongly favored over the 
conventional single-site. For this purpose, the isotherm equation for dual-site 
adsorption is derived for the first time and dual-site adsorption and desorption rate 
coefficients are reported, based on an improved regression analysis approach.  
An optimal temperature of 298 K is identified, considering both low and high SDBS 
initial amounts. Next to that is demonstrated that the initial presence of sodium chloride 
allows reducing the contact time from 30 to 10 hours. Hence, the adsorption system 
under investigation is shown to be attractive for the treatment of industrially relevant 
waste water streams. 
As a result of this research, a scientific paper was published entitled: New Insights in 
the Treatment of Waste Water with Graphene: Dual-Site Adsorption by Sodium 
Dodecylbenzenesulfonate in the journal of Industrial & Engineering Chemistry 
Research, Volume 55, page 9387-9396, 2016. 
 
 
 
 
 
 
 
 
 
 
 
